Purpose: Vesicovaginal fistula (VVF) is one of the most devastating surgical complications that can occur in women. The primary cause remains an abdominal hysterectomy. Approach to this condition can be transvaginal or transabdominal. Laparoscopic repair of VVF may be an alternative approach to this treating rare condition. We present seven cases of VVF treated with transperitoneal laparoscopic technique and our results.
INTRODUCTION
A VESICOVAGINAL FISTULA (VVF) is one of the most devastating surgical complications that can occur in women. Abdominal hysterectomy remains the most common cause of VVF, occurring in 1/1800 hysterectomies 1 and accounting for about 85% of cases, while radiation (10%) and obstetric injury (5%) are the other major causes. 2 Since Sims' report on the successful closure of VVFs in a large series of female slaves, 3 there has been little substantial change in the basic principles of surgical correction of VVF. For most early simple fistulas the transvaginal approach is simple and direct. The abdominal approach may be most suitable after radiation therapy and for difficult or contaminated fistulas. Since its introduction, laparoscopy has become the first-line approach to treat many surgical urologic conditions because of its minimal invasiveness and short convalescence. We present our transperitoneal laparoscopic technique for repair of vesicovaginal fistulas and our results.
MATERIAL AND METHODS
We retrospectively reviewed the data of seven patients with VVFs that underwent laparoscopic transperitoneal repair from 2004 to 2006.
Surgical technique
All patients underwent cystoscopy for bilateral urethral catheterization. A urethral or Foley catheter was placed vaginally through the fistula and pulled out of the bladder. The patient was placed in Trendelenburg position and a primary 10-mm port was inserted at the umbilicus, and pneumoperitoneum was achieved using a Veress needle. Two other ports (5 and 10 mm) were placed in the inferior abdominal wall. Placement of the 10-mm port depends on the fistula's location, and it is placed on the same side as the fistula. A 5-mm port was also necessary to aid in retracting the bladder during suturing.
In five patients, the posterior bladder wall was vertically incised in the proximity of the fistula and dissection continued until the catheter could be seen. The incision was carried downward until the fistula tract was excised. At that point the bladder could easily be separated from the vagina, exposing the sponge retractor in the vaginal orifice of the fistula. The remaining borders of the fistulous tract were excised and viable tissue margins in both the bladder and vagina were created.
Suturing began at the top of the incision made in the bladder with the initial knot at the outer bladder surface. We used 3-0 polyglactic acid suture in a one-layer running continuous vertical fashion. The vagina was closed in the same fashion except that the suture was placed transversely. The most inferior suture in the bladder was also used to anchor an omental flap interposed between the bladder and the vagina.
In two patients, the initial approach was via the vesicovaginal space. In these cases, the fistulous tract was identified and excised without opening the bladder. Bladder and vaginal closure were made as previously described.
Two patients concomitantly had a pubovaginal sling added secondary to urinary stress incontinence. The urethral catheter used during the procedure was removed at the end of the operation, but an indwelling urethral catheter was placed to allow bladder drainage. Postoperatively, oral antibiotics were continued and anticholinergics were administered as needed. Patients were instructed to have ambulation as early as possible, to avoid strenuous physical activity, and to avoid sexual intercourse for 2 months.
A voiding cystourethrogram was performed before removal of the Foley catheter, usually 4 weeks post-surgery.
RESULTS
The seven patients ranged from 37 to 74 years of age (mean age 52.8 years). In six patients the fistula was the result of gynecologic surgical procedures, and one patient presented with a VVF after a ureterolithotripsy. Six fistulas occurred after hysterectomy, and one after resection of an endometrioma ( Table  1 ). All fistulas were located above the bladder trigone.
Of the seven patients, three had undergone previous attempts at surgical fistula repair, including endoscopic fulguration of the fistulous tract in one patient, and open abdominal repair in two others.
Operative time ranged from 130 to 420 minutes (mean 280 minutes). In one patient, conversion to open surgery was necessary due to prolonged operative time and difficult dissection ( Table 2) . Two complications occurred: a urinary tract infection and an inferior limb compartment syndrome. Two patients underwent a concomitant procedure to create a pubovaginal sling secondary to urinary stress incontinence.
Hospital stay ranged from 2 to 20 days (mean 7.2 days). Follow-up ranged from 2 months to 2 years and no patient presented with recurrence of the VVF.
DISCUSSION
The true incidence of vesicovaginal fistulas is unknown, but it is currently recognized that in developed countries the majority result from gynecologic surgery. 4 The diagnosis of a vesicovaginal fistula is usually straightforward, but some areas of controversy still remain, such as the appropriate timing of fistula repair and the best surgical approach: transabdominal or transvaginal. Apparently, there are no differences in terms of results after early OTSUKA ET AL. 526 or late repair. In both series, including those in whom repairs were done within 3 months post-injury, and in those in whom the repairs were intentionally delayed, success rates ranged from 86% to 100%. [5] [6] [7] [8] [9] In our series, the time of repair ranged from 7 months to 3 years after the surgery that caused the VVF.
In terms of the best surgical approach, controversy continues as to whether the transabdominal or the transvaginal route is more desirable for repair off VVF. To date there are no significant statistical data that indicate that either approach is superior. The vaginal approach seems to be simpler, safer, and quicker for most early simple fistulas, 10 while the abdominal approach may be indicated to address supratrigonal vesicovaginal fistulas, 11 or more complex fistulas such as those resulting from radiation therapy in women with small bladder capacities. 12 Laparoscopic repair of a VVF offers the patient the advantages of a shorter hospital stay, more rapid postoperative recovery, and better cosmetic results than the traditional abdominal approach. Also, laparoscopy allows an excellent view and good exposure of pelvic structures, and provide quick and direct access to the fistula, and relatively simple fistula resection.
The long operative times for some of our cases (Ͼ300 minutes) were attributable to difficulty in identification of the fistulous tract, difficult dissection of the vesicovaginal space, and need for intracorporeal suturing. Three of our seven cases (43%) had previously undergone an unsuccessful open procedure to correct the VVF, which made locating the fistulous tract more difficult secondary to excessive scar tissue. The case with the shortest operative time (130 minutes) was secondary to resection of an endometriotic lesion in the vaginal dome. The VVF was located high in the bladder, which allowed the surgeon to locate the fistulous tract easily. The operative times seen in the literature for laparoscopic repair of VVF range from 70 to 240 minutes. [13] [14] [15] [16] Sotelo 16 and associates incorporated concomitant cystoscopy to help guide the bladder incision, facilitating quick access to the VVF, and avoiding unnecessary dissection in the vesicovaginal space. Laparoscopic freehand intracorporeal suturing, particularly in the pelvis, can be cumbersome, and rigorous training and substantial practice time is mandatory when performing this type of surgery.
We had one conversion to open surgery, attributable to difficulty with dissection and prolonged operative time, and another patient presented with compartment syndrome of the left leg, probably caused by inappropriate use of the dorsal lithotomy position and prolonged operative time. Fasciotomy was performed and the patient's recovery was uneventful except for a prolonged hospital stay (20 days).
All of our patients had effective laparoscopic correction of their VVFs. The use of an omental flap between the suture lines, particularly when the surrounding tissues are not healthy and wellvascularized, seems to be important in achieving the best result. 17 In all of our cases, interposition of the omental flap was easily performed, and may have increased lymphatic drainage and vascularization of the area, promoting excellent surgical results.
CONCLUSIONS
Transvaginal laparoscopic repair of a vesicovaginal fistula is feasible, safe, and provides excellent results, and for many patients is a good alternative to the transabdominal approach. However, advanced laparoscopic skills, particularly with intracorporeal suturing and pelvic surgery, are mandatory.
